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This application is a continuation in part of 
my copending application Serial No. 311,110, filed 
December 27, 1939, now abandoned. 
This invention relates to the preservation of 

food stuffs and particularly to the production of 
edible foods having improved keeping qualities. 
One of the objects of my invention is to pro 

vide prepared foods characterized by increased 
resistance to the changes of physical and chen 
ical qualities and taste which otherwise develop 
in the food while it awaits consumption. A Spe 
cific object is to improve the keeping qualities of 
solid or semi-solid foods by retarding losses of 
moisture therefrom. Another specific object is 
to improve solid and semi-solid and other pre 
pared foods by inhibiting biochemical changes 
that attend the process of becoming "stale.' 
Other objects of my invention are to provide 

new methods and new compositions for use in 
the preparation of foods having improved keep 
ing qualities. 
An especially valuable feature of this inven 

tion resides in the production of baked foods, and 
particularly of baked cereal foods, which can be 
preserved for longer periods than usual without 
either acquiring objectionable physical qualities 
by drying or developing a stale taste. The quick 
drying or stalling Or both of bread, for example, 
is a source of great trouble in the baking indus 
tries and of great economic waste, especially 
when the bread or similar baked cereal foods is 
marketed or stored in a sliced condition or with 
its protective crust otherwise broken. Consum 
ers discard unused bread in large quantities be 
cause of deterioration in its tenderness or taste, 
and the demand for qualities of freshness is so 
prevalent that the unsold products of a day's 
baking often will not be accepted later by con 
Sumers and must be discarded or disposed of in 
a wasteful manner. My invention provides a 
way of alleviating these difficulties; and in its 
application to the making of bread and similar 
baked cereal foods it enables substantial econ 
omies to be realized in other respects. 

I have discovered that the foregoing and other 
desirable objects and advantages may be attained 
by incorporating into food products a small pro 
portion of a finely divided mineral substance 
characterics. Bentonite of the so-called 
occurring highly colloidal substance composed 
largely of the mineral montmorlonite. Chen 
ically, bentonite may be classified as a hydrous 
aluminum silicate, but it differs from other sub 
stances in this class in that it possesses a unique 
plate-like molecular structure, pronounced base 
exchange qualities and other special physi 
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cal characteristic. Bentonite of the so-called 
'Swelling' variety, Such as that obtained from 
the Black Hills region of Wyoming and South 
Dakota, is particularly suitable for use in carry 
ing out the present invention. 

I have found that bentonite is innocuous when 
used as a food, and that the incorporation of a 
small proportion of bentonite in foods which tend 
to deteriorate rapidly effectuates a very substan 
tial improvement in their keeping qualities. This 
improvement is of two-fold nature: First, the 
bentonite acts to retain moisture in the food in 
such manner as to retard the drying and at 
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tendant changes of texture and other qualities 
that normally occur while the product awaits 
consumption. Second, the bentonite appears to 
inhibit biochemical or bacterial reactions which 
take place in the course of staling, so that the 
improved foods retain their original chemical 
qualities and taste for longer periods than usual. 
Both of these phenomena, may be utilized in 

some applications of this invention, while in other 
cases improved products may be prepared pur 
Suant hereto for the primary purpose of retard 
ing moisture losses and physical changes, or for 
the primary purpose of retarding biochemical 
changes which accompany stalling processes, as 
the case may be. 

Particularly valuable embodiments of the first 
type include those in which bentonite is incor 
porated in bread and in similar baked foods which 
are produced commercially in large quantities. 
The addition of a small amount of bentonite to 
dough prior to baking improves the moisture 
retention of the product during baking, and the 
heat of baking does not impair the preservative 
action of the bentonite content upon the fin 
ished food. For use in this and similar embodi 
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ments hereof, a new flour composition may be 
provided which comprises flour having a small 
quantity, say between .25% and 1.50% by weight, 
of finely divided bentonite intimately admixed 
therewith. When such a composition is used or 
when the bentonite is added directly to the in 
gredients of a dough, the amount of bentonite 
employed generally is between .25% to 1.50%, by 
weight, of the total cereal or flour content of 
the dough. It is also advantageous in some cases 
to use the bentonite in composition with a minor 
proportion of an innocuous salt of acid reaction, 
in order that the slight alkalinity exhibited by 
bentonite in aqueous media, may be counteracted 
by the acidity of the accompanying salt. Var 
ious inorganic salts may be used for this purpose, 
of which monocalcium phosphate is a preferred 
example, and food preservative compositions con 
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taining bentonite and having the pH reactions 
desirable in certain foods, such as bread, may be 
made with about 5% to 15% of monocalcium 
phosphate based upon the weight of the benton 
ite. 

Bread prepared in the manner herein disclosed 
retains its freshness much longer than bread pre 
pared from the same ingredients and in the same 
way except for the absence of added bentonite 
or a bentonite composition. The improved bread 
remains moist much longer and retains its desir 
able tenderness and taste longer than standard 
bread baked in the same way. The effect of the 
bentonite in retarding the staling of bread ap 
pears to result from the base exchange action or 
ionization of the bentonite and a tendency 
thereof to inhibit the splitting action of certain 
enzymes on the proteins or gluten in the bread. 
For example, bentonite inhibits the splitting ac 
tion upon gluten of the enzyme papain, which 
tends to hydrolyze gluten more rapidly in the 
absence of bentonite. Bread made with a small 
amount of bentonite possesses qualities when 
baked equal to or better than those of comparable 
bread made with a small amount of potassium 
bromate, according to known practices, for the 
purpose of inactivating proteinases that tend to 
split the gluten. 
According to other embodiments of my inven 

tion, I may prepare meat foods or other pre 
pared protein-containing foods with a small con 
tent of bentonite or of a suitable bentonite com 
position to inhibit spoilage through enzymatic 
degradation of proteins in the food. Similarly, 
dairy products and edible foods which contain 
fats and oils may be improved in keeping quali 
ties by the incorporation of a small proportion 
of bentonite therein. Various other embodi 
ments of the invention will be apparent to those 
familiar with the art when they become apprised 
of this disclosure or of the usefulness and ac 
tions of bentonite as a preservative for foods as 
herein set forth. 
When this invention is employed in the making 

of bread, the preparation and baking of the 
dough may be carried out substantially in ac 
cordance With usual recipes and procedures. If 
the well-known 'straight dough' method is be 
ing used, the bentonite is incorporated in the 
dough at the time of mixing the other ingre 
dients, after which the dough is allowed to fer 
ment and is then baked. When using the 
"sponge dough' method, the sponge is prepared 
and fermented in the usual manner, and the 
bentonite preferably is incorporated in the dough 
making stage, i. e., when adding the remainder 
of the flour and other ingredients. 

For the best texture, uniformity and other 
qualities in the product, the flour and the 
bentonite preferably are premixed, such as in 
the usual flour blending machine, and the 
bentonite is, mixed in a finely pulverized state, 
preferably with particles as small as 200-mesh 

- and in Some cases Small enough to pass through 
a 300-mesh or even finer sieve. Bentonite that 
has been freed from grit or other foreign matter 
is the best to use, and as already mentioned the 
bentonite desirably is added together with a 
minor proportion of an innocuous acidifying 
agent, Such as monocalcium phosphate. For ex 
ample, a composition containing, by weight, 90 
parts of bentonite to 10 parts of finely divided 
monocalcium phosphate may be used. 
The bentonite present in the dough enables 

the amount of yeast employed to be reduced as 
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much as 20%, or the time of fermentation to be 
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shortened proportionately. In many cases, the 
use of yeast food may be eliminated altogether. 
by employing a slight additional time of fermene 
tation, while in nearly all cases the quantity of 
yeast food may be reduced as much as 50% with 
out adverse effects... I believe that these phenom 
ena result from the pronounced colloidal proper 
ties of the bentonite and their effects in develop 
ing the gluten, rendering it more pliant, and re 
ducing the work to be done by the yeast. 
The advantages of this invention in bread 

making have been demonstrated by comparative 
tests under commercial operating conditions, 
using, first, a standard procedure as a "control" 
run and, second, the same procedure modified 
according to my invention. For example, a 
straight dough made of high protein spring wheat 
flour was prepared, allowed to ferment four hours 
and baked according to a standard practice, and 
the resulting loaves were graded as standard. 
The moisture absorption of the dough, based on 
the weight of flour, was 67.2%; the dough was 
elastic, arid its volume was measured as. 3000 cc. 
Another straight dough was then prepared in 
the same manner and with the same materials, 
except that no yeast food was used and 75% of 
finely divided (200-mesh) bentonite was incorpo 
rated in the dough with the flour. This dough 
showed a moisture absorption of 70.1%; it also 
was elastic, and its volume was measured as 3010 
cc. It was baked in the same manner as the 
standard, and the baked loaves were equal to the 
standard loaves with respect. to color, texture, 
appearance, symmetry of form, color of crust, 
nature of grain and favor, but they were superior 
to the standard with respect to moisture content 
and resistance to drying and staling, 
Similar results were obtained in other com 

parative tests, for example, in the preparation 
and baking of a sponge dough, using .75% of a 
mixture containing 90 parts of finely divided 
bentonite and 10 parts of monocalcium phos 
phate, allowing the sponge to ferment .4% hours, 
then incorporating the bentonite mixture to 
gether with the four used in mixing the dough, 
and allowing the dough to ferment 20 minutes. 
The improved loaves were again equal to the 
standard loaves in texture, appearance, etc., but 
were superior to the standard with respect to 
moisture-retention and resistance to statih.g. 
The following table illustrates the superior 

moisture-retention of bread made according to 
this invention as compared with standard bread 
baked at the same time under the same condi 
tions. Both the standard loaves and the in 
proved loaves were sliced and kept, unwrapped, 
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in a breadbox of the type usually found in a 
home. Moisture tests were made at intervals as 
shown in the table, according to the standard 
procedure established by the American Associa 
tion of Cereal Chemists: - , 

- Relative st Ed Hill Time of Tests r cent- 'pect at 3. : 
on clays o oisture Moisture... " tests 

1 hr. after baking------- 36. 38.52 26 
24 hrs, after bakin -- 32.7 35.60 21 
48 hrs. after bakin 27.62. 32.88 2. 
72 hrs. after baking----- 24, 43. 30.86 18 
96 hrs. after baking. ---- 2.87. 28.73 23 
120 hrs. after baking---- 1955 26.51 29 

Averages.-------- 27.05 32.18 

As determined by United States Weather Bureau. 
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The moisture content of the improved bread 
was higher after four days of exposure than that 
of the standard bread after two days of ex 
pOSure. 

It will be apparent to those skilled in the food 
industries that the quantity of bentonite to be 
used pursuant hereto may be varied according 
to the nature of the food or food ingredients 
With which the bentonite is incorporated; that 
various acidifying agents may be employed in 
conjunction with the bentonite for appropriate 
pH control; and that the invention as defined in 
the appended claims may be used to advantage 
to improve the keeping qualities of food products 
in general which present problems of quick de 
terioration, without restriction to the preferred 
embodiments described hereinabove 'except as 
may be required by the appended claims and the 
prior art. 

I claim: . 
1. A baked cereal food containing an appreci 

able but small amount of bentonite. 
2. The method of improving the keeping qual 

ity of bread and other baked foods which com 
prises incorporating a Small quantity of finely 
divided bentonite into the food ingredients prior 
to baking. 

3. The method of improving the keeping qual 
ity of bread and similar baked cereal foods which 
comprises incorporating into the dough prior to 
baking a small quantity of finely divided ben 
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tonite together with an innocuous salt of acid 
reaction in an amount sufficient to counteract 
the alkalinity of the bentonite. 

4. The method of improving the keeping qual 
ity of bread which comprises incorporating into 
the dough prior to baking a small quantity of a 
mixture composed principally of finely divided 
bentonite and containing a minor proportion of 
monocalcium phosphate. 

5. The method of improving the keeping qual 
ity of bread which comprises incorporating into 
the dough prior to baking finely divided bentonite 
in an amount equivalent to between .25% and 
1.50% of the weight of flour in the dough. 

6. The method of making bread which com 
prises making a sponge containing flour, water 
and yeast, fermenting the sponge, adding to said 
fermented sponge flour together with a small 
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quantity of finely divided bentonite to form a 
dough, the quantity of bentonite being equivalent 
to about .25% to 1.50% of the total weight of 
flour in the dough, and baking the resulting 
dough. 

7. A food preservative composition comprising 
a major proportion of bentonite and a minor 
proportion of an innocuous salt of acid reaction. 

8. A food preservative composition comprising 
a major proportion of finely divided bentonite 
and a minor proportion of monocalcium phoS 
phate. 

9. As a new product of manufacture, bread 
having an appreciable but small amount of ben 
tonite incorporated therein. 

10. As a new product of manufacture, bread 
having bentonite incorporated therein in an 
amount between .25% and 1.50% of the weight 
of flour in the bread. 

11. A new flour composition comprising flour 
having intimately admixed therewith an ap 
preciable but small quantity of finely divided 
bentonite. 

12. A new flour composition comprising flour 
having intimately admixed therewith from 25% 
to 1.50% by Weight of finely divided bentonite. 

13. A new flour composition comprising flour 
having intimately admixed therewith from .25% 
to 1.50% of a mixture composed principally of 
finely divided bentonite and containing a small 
proportion of an innocuous salt of acid reaction. 
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